Methods.
Remineralization: the detailed procedure was descried elsewhere.
[1] EDTA decalcified bovine cortical bone samples with dimensions of 15mm X 4mm X 0.1mm were remineralized for 14 days at 37°C.
Structural and Compositional Analysis: X-ray absorption technique was applied to estimate mineral volume fraction in all samples; [2] Raman spectroscopic was used to characterize compositional changes during the remineralization process; Scanning Electron Microscopy (SEM) was used to obtain structural information at the micro-to-nano scale levels.
XRD Study: Remineralized samples were compared with intact and partially decalcified samples. Each sample was irradiated with 1.2kW Cu-kα X-ray for 60mins at 0, 0.04, 0.08, and 0.12mm applied tensile displacement. Actual tissue displacements were measured in separate settings. XRD image plate was digitized after each run and analyzed using custom designed MATLAB program to measure mineral strain at each applied displacement. Mineral crystallinity and c-axis preferential alignment angles were also measured.
Results. 14 days of remineralization restored the mineral volume fraction to around 50% of natural bone level. Large volumes of mineralized tissue can be seen under SEM at the collagen fibril level. Raman spectroscopy results confirmed increased purity and crystallinity of the mineral phase in remineralized samples, however the mineral-to-matrix ratio was low comparing to natural bone as expected. XRD results showed that the remineralization process resulted in a more uniform crystal alignment distribution when comparing to natrual tissue. Measurements from the XRD data also showed increase in crystallinity after remineralization. Mechanically, tissue stiffness was partially restored. (fig.1 ) However, the remineralized group had the lowest mineral-to-tissue co-deformation ratio when comparing to the natural and partially demineralized groups. Conclusions. Biomimetic mineralization in this study partially restored the tissue stiffness. The coupled change in tissue stiffness and mineral-to-tissue strain ratio suggested that mineral-matrix interaction may play an important role in tissue load transfer.
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